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EXECUTIVE SUMMARY 
 
The Navy routinely measures the viscosity of lubricating oils and hydraulic fluids.  Viscosity 
measurements typically are conducted in a land based laboratory however the use of a handheld 
viscometer like the SpectroVisc Q3000 would allow for measurements onboard a Navy vessel.  This 
would reduce the amount of time needed to obtain viscosity measurements and make the process 
more efficient. 
 
Spectro Inc. furnished NAVAIR (AIR-4.4.6.1) with a SpectroVisc Q3000 handheld viscometer for 
the purpose of evaluating the accuracy and repeatability of the instrument using Cannon reference 
standards.  Testing was accomplished at the NAVAIR Pensacola FL test facility in accordance with 
the operating procedures provided by Spectro Inc. 
 
The accuracy and repeatability of the SpectroVisc Q3000 was evaluated using five Cannon reference 
standards [N10 (10 cSt), N44 (44 cSt), N100 (100 cSt), N250 (250 cSt), and N350 (310 cSt)].  These 
five reference standards span the reported measuring range of the SpectroVisc Q3000.  The viscosity 
at 40°C of the five standards was determined by measuring each standard 20 times.  According to 
Spectro Inc., the accuracy and repeatability should be ≤3%.  In addition, the measured viscosities of 
the Cannon reference standards were compared to the results obtained using an Anton Paar 
viscometer.  The measured viscosities for both instruments should be within 3% of each other. 
 
NAVAIR confirmed the accuracy and repeatability statements made by Spectro Inc. concerning the 
capabilities of the SpectroVisc Q3000.  Both the accuracy and repeatability of the SpectroVisc 
Q3000 were determined to be less than 3%. 
 



 
NF&LCFT REPORT 441/14-007 

14 November 2013 
Page 1 

 

Evaluation of SpectroVisc Q3000 for Viscosity 
Determination 

 
1.0  BACKGROUND 
 
The Navy routinely measures the viscosity of lubricating oils and hydraulic fluids.  Viscosity 
measurements that are lower than expected indicate a fuel contamination while measurements 
that are higher than expected indicate water contamination. 
 
Viscosity measurements typically are conducted in a land based laboratory however the use of a 
handheld viscometer like the SpectroVisc Q3000 would allow for measurements onboard a Navy 
vessel.  This would reduce the amount of time needed to obtain viscosity measurements and 
make the process more efficient. 
 
Spectro Inc. furnished NAVAIR (AIR-4.4.6.1) with a SpectroVisc Q3000 handheld viscometer 
for the purpose of evaluating the accuracy and repeatability of the instrument using Cannon 
reference standards.  Testing was accomplished at the NAVAIR Pensacola FL test facility in 
accordance with the operating procedures provided by Spectro Inc. 
 
2.0  OBJECTIVE 
 
The objective of this testing is to evaluate the SpectroVisc Q3000 instrument for the 
determination of viscosity at 40°C in lubricating oils and hydraulic fluids. 
 
3.0  APPROACH 
 
The accuracy and repeatability of the SpectroVisc Q3000 was evaluated using five Cannon 
reference standards [N10 (10 cSt), N44 (44 cSt), N100 (100 cSt), N250 (250 cSt), and N350 (310 
cSt)].  These five reference standards span the reported measuring range of the SpectroVisc 
Q3000.  The viscosity at 40°C of the five standards was determined by measuring each standard 
20 times.  According to Spectro Inc., the accuracy and repeatability should be ≤3%.   
 
The measured viscosities of the Cannon reference standards were compared to the results 
obtained using an Anton Paar viscometer.  The measured viscosities for both instruments should 
be within 3% of each other. 
 
4.0  DISCUSSION 
 
The viscosity at 40°C was measured 20 times for five Cannon reference standards [N10 (10 cSt), 
N44 (44 cSt), N100 (100 cSt), N250 (250 cSt), and N350 (310 cSt)] using the SpectroVisc 
Q3000.  Table 1 presents the measured viscosities. 
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Table 1:  Viscosity at 40°C determined using the SpectroVisc Q3000 

 
 
The accuracy and repeatability of the SpectroVisc Q3000 was determined to be ≤3% for all five 
of the Cannon reference standards. 
 
The viscosity at 40°C was measured 20 times for the same five Cannon reference standards using 
an Anton Paar viscometer.  Table 2 presents the measured viscosities for all five standards on 
both viscometers. 
 
 
 
 
 
 
 
 
 
 
 

Cannon N10
10 cSt

Cannon N44
44 cSt

Cannon N100
100 cSt

Cannon N250
250 cSt

Cannon N350
310 cSt

1 10.2 44.3 98.5 248 304
2 10.1 42.5 99.4 245 304
3 9.9 42.2 98.4 252 301
4 10.0 44.0 95.3 243 303
5 10.0 42.7 99.1 238 300
6 10.0 43.8 96.6 239 306
7 10.1 43.1 97.4 247 307
8 10.0 43.4 98.1 246 307
9 10.1 44.4 97.0 238 311

10 10.0 43.5 100.0 236 314
11 9.9 44.5 101.0 250 314
12 10.0 42.5 97.7 242 306
13 10.0 43.4 100.0 245 302
14 9.9 43.1 97.7 247 305
15 9.9 43.7 99.8 240 303
16 10.0 43.2 98.5 248 300
17 10.1 44.1 98.2 246 310
18 9.9 44.2 97.5 242 306
19 10.0 43.4 99.2 243 304
20 10.0 44.3 98.8 247 305

Average 10.0 43.5 98.4 244 306
Stdev 0.1 0.7 1.3 4 4
%RSD 0.83 1.59 1.36 1.77 1.33
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Table 2:  Comparison of Measured Viscosities at 40°C 

 
 
The measured viscosities for both instruments were determined to be within 3% of each other. 
 
5.0  CONCLUSIONS 
 
NAVAIR substantiated the accuracy and repeatability statements made by Spectro Inc. 
concerning the capabilities of the SpectroVisc Q3000.  Both the accuracy and repeatability of the 
SpectroVisc Q3000 were determined to be less than 3%. 

Anton Paar Q3000 Anton Paar Q3000 Anton Paar Q3000 Anton Paar Q3000 Anton Paar Q3000
1 10.225 10.2 44.583 44.3 97.582 98.5 250.82 248 312.33 304
2 10.127 10.1 44.529 42.5 97.884 99.4 250.38 245 312.48 304
3 10.120 9.9 44.516 42.2 97.947 98.4 250.98 252 312.58 301
4 10.117 10.0 44.515 44.0 98.033 95.3 250.52 243 312.59 303
5 10.117 10.0 44.514 42.7 98.036 99.1 251.19 238 312.59 300
6 10.118 10.0 44.511 43.8 98.069 96.6 250.09 239 312.70 306
7 10.118 10.1 44.510 43.1 98.086 97.4 250.74 247 312.61 307
8 10.118 10.0 44.510 43.4 98.086 98.1 250.41 246 312.14 307
9 10.121 10.1 44.507 44.4 98.128 97.0 250.94 238 312.45 311

10 10.119 10.0 44.509 43.5 97.796 100.0 250.86 236 312.50 314
11 10.119 9.9 44.509 44.5 98.149 101.0 250.97 250 312.62 314
12 10.122 10.0 44.508 42.5 98.184 97.7 250.97 242 312.55 306
13 10.121 10.0 44.507 43.4 98.149 100.0 251.23 245 312.61 302
14 10.115 9.9 44.513 43.1 98.143 97.7 251.18 247 312.57 305
15 10.115 9.9 44.505 43.7 98.160 99.8 252.60 240 312.69 303
16 10.116 10.0 44.505 43.2 98.095 98.5 252.60 248 312.69 300
17 10.116 10.1 44.513 44.1 98.084 98.2 252.58 246 312.92 310
18 10.116 9.9 44.509 44.2 98.108 97.5 252.93 242 312.66 306
19 10.115 10.0 44.511 43.4 98.122 99.2 251.11 243 312.74 304
20 10.115 10.0 44.509 44.3 98.126 98.8 251.06 247 312.63 305

Average 10.124 10.0 44.515 43.5 98.048 98.4 251.208 244 312.583 306
Stdev 0.024 0.1 0.017 0.7 0.146 1.3 0.812 4 0.159 4
%RSD 0.24 0.83 0.04 1.59 0.15 1.36 0.32 1.77 0.05 1.33

Cannon N10 Cannon N44 Cannon N100 Cannon N250 Cannon N350



 

 

REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704-0188 
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing this collection of information.  Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing 
this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA  22202-
4302.  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently 
valid OMB control number.  PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE (DD-MM-YYYY) 
11-14-2013 

2. REPORT TYPE 
Technical  

3. DATES COVERED (From - To) 
08-20-2011 to 11-14-2013 

4. TITLE AND SUBTITLE 
Evaluation of SpectroVisc Q3000 for Viscosity Determination 

5a. CONTRACT NUMBER 
N/A  

 5b. GRANT NUMBER 
N/A  

 5c. PROGRAM ELEMENT NUMBER 
N/A  

6. AUTHOR(S) 
Peretich, Michael; Author 
 
 
 

5d. PROJECT NUMBER 
N/A  

Eldridge, Geoffrey.; Editor 
Krizovensky, John ; Editor 
 
 

5e. TASK NUMBER 
N/A  

Farias, Pedro ; Editor 
Mearns, Douglas ; Editor 

 

5f. WORK UNIT NUMBER 
N/A 
 7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

 
  

8. PERFORMING ORGANIZATION REPORT   
    NUMBER 

Naval Fuels & Lubricants 
Cross Functional Team 
22229 Elmer Road 
Patuxent River, MD  20670 

 
 
 
 

NF&LCFT Report 441/14-007 
 
 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 
Naval Air Systems Command  N/A 
NPRE Program   
22347 Cedar Point Road  11. SPONSOR/MONITOR’S REPORT  
Patuxent River MD 20670        NUMBER(S) 
  N/A 
12. DISTRIBUTION / AVAILABILITY STATEMENT 
A     Approved for public release; distribution is unlimited. 
 

13. SUPPLEMENTARY NOTES 
N/A 

14. ABSTRACT 
The Navy routinely measures the viscosity of lubricating oils and hydraulic fluids.  Viscosity measurements typically are conducted in a land based 
laboratory however the use of a handheld viscometer like the SpectroVisc Q3000 would allow for measurements onboard a Navy vessel.  This 
would reduce the amount of time needed to obtain viscosity measurements and make the process more efficient. 
Spectro Inc. furnished NAVAIR (AIR-4.4.6.1) with a SpectroVisc Q3000 handheld viscometer for the purpose of evaluating the accuracy and 
repeatability of the instrument using Cannon reference standards.  Testing was accomplished at the NAVAIR Pensacola FL test facility in 
accordance with the operating procedures provided by Spectro Inc. 
The accuracy and repeatability of the SpectroVisc Q3000 was evaluated using five Cannon reference standards [N10 (10 cSt), N44 (44 cSt), N100 
(100 cSt), N250 (250 cSt), and N350 (310 cSt)].  These five reference standards span the reported measuring range of the SpectroVisc Q3000.  The 
viscosity at 40°C of the five standards was determined by measuring each standard 20 times.  According to Spectro Inc., the accuracy and 
repeatability should be ≤3%.  In addition, the measured viscosities of the Cannon reference standards were compared to the results obtained using 
an Anton Paar viscometer.  The measured viscosities for both instruments should be within 3% of each other. 
NAVAIR confirmed the accuracy and repeatability statements made by Spectro Inc. concerning the capabilities of the SpectroVisc Q3000.  Both 
the accuracy and repeatability of the SpectroVisc Q3000 were determined to be less than 3%. 

15. SUBJECT TERMS 
Joint Oil Analysis Program, SpectroVisc Q3000 

16. SECURITY CLASSIFICATION OF: 
 

17. LIMITATION  
OF ABSTRACT 

18. NUMBER 
OF PAGES 

19a. NAME OF RESPONSIBLE PERSON 
Douglas F. Mearns 

a. REPORT 
UNCLASSIFIED 

b. ABSTRACT 
UNCLASSIFIED 

c. THIS PAGE 
UNCLASSIFIED 

Unclassified 
Unlimited 

8 
 

19b. TELEPHONE NUMBER (include area 
code) 
301-757-3421 
  Standard Form 298 (Rev. 8-98) 

Prescribed by ANSI Std. Z39.18 
 


	TABLE OF CONTENTS
	LIST OF TABLES
	EXECUTIVE SUMMARY
	1.0 BACKGROUND
	2.0 OBJECTIVE
	3.0 APPROACH
	4.0 DISCUSSION
	Table 1: Viscosity at 40°C determined using the SpectroVisc Q3000
	Table 2: Comparison of Measured Viscosities at 40°C

	5.0 CONCLUSIONS
	REPORT DOCUMENTATION PAGE

		2014-01-15T10:37:54-0500
	MEARNS.DOUGLAS.F.1229733199




